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Introduction
Methicillin-resistant Staphylococcus aureus (MRSA) is a strain of 
Staphylococcus aureus (Sa) which is resistant to methicillin, the antibiotic 
used most to treat Staphylococcus infections.  MRSA poses health risks 
both in the United States and around the world, and is commonly a 
hospital acquired infection that results in thousands of deaths annually.  
Little data is published on MRSA’s prevalence in Ecuador and its health 
impact is poorly understood.  In this study, nasal swabs were obtained 
from individuals in hospitals and rural communities in Loja Province, 
Ecuador.  Those samples were inoculated onto mannitol salt agar (MSA) 
and MSA containing oxacillin to determine which samples were potential 
MRSA.  Gram stain, coagulase and catalase tests were used to identify 
potential MRSA and those samples that tested positive for those tests 
further underwent PCR identification to positively identify S.aureus verses 
MRSA.  PCR results indicate that 27 (16%) of 168 samples from the Loja 
communities were positive for S. aureus and 1 of these (4%) were MRSA 
positive.  Cariamanga Hospital results indicated that 8 (8%) of 100 sampled 
were positive for S. aureus and no MRSA.  Additionally, it was found that 
there are strains of Staphylococcus that are not Sa, but are resistant to 
methicillin (MRS).  In each area sampled, MRS was found.  The results 
indicate that MRSA is not as prevalent as previously thought, but the 
potential for MRSA to become a problem is there, as shown by finding 
MRS.
Materials and Methods
Sample Collection:  Anterior nares swabs were collected from volunteers in 
three rural Loja communities and Cariamanga Hospital in Ecuador.  All 
volunteers were read and signed an informed consent and completed a brief 
survey to collect demographic information.
Mannitol Salt Agar (MSA): Samples were inoculated onto MSA and incubated 
at 37⁰C for 24 hours to identify halotolerant bacteria that are potentially 
S.aureus by colony morphology and mannitol fermentation.
Antibiotic Resistance Testing:  Samples were inoculated onto MSA containing 
4 μg/mL of oxacillin and incubated at 37⁰C for 24 hours to identify 
halotolerant , mannitol fermenting bacteria that are resistant to oxacillin, 
which is similar to methicillin. 
Gram Stain: Gram stain was performed on potential S.aureus to identify 
samples that are Gram positive cocci.
Catalase:  Catalase tests were conducted on suspected S. aureus samples to 
determine if they had the catalase enzyme through exposing them to 
hydrogen peroxide and seeing if oxygen is produced.
Latex Agglutination: Latex agglutination tests were conducted on Gram 
positive cocci that were catalase positive to see if the samples were coagulase
positive.  
Polymerase Chain Reaction (PCR):  Samples that were presumptively 
identified as S. aureus and/or MRSA were grown in broth cultures and DNA 
was isolated.  PCR was performed to identify 16S, FemB and MecA bands to 
confirm culture results.
MRSA Select:  Samples that were suspected to be MRSA were plated on MRSA 
select plates.  MRSA strains appear red on the media while non-MRSA strains 
of Staphylococcus are colorless or inhibited.
Discussion
A total of 168 samples were collected from the Loja Communities, of those 57 (34%) were 
Staphylococcus, but not aureus, of those 57, 2 (3.5%) were methicillin resistant (MRS).  There were 
27 (16%) that were S.aureus and 1 (0.6%) that was a methicillin resistant S. aureus (MRSA).  In the 
Cariamanga Hospital a total of 100 samples were taken, of those 22 (22%) were Staphylococcus, but 
not aureus, of those 22, 4 (18.2%) were methicillin resistant (MRS).  There were 8 (8%) that were 
confirmed to be S. aureus and no confirmed cases of MRSA.
The PCR results confirmed much lower prevalence of S.aureus and MRSA than expected in the 
Cariamanga Hospital.  It is suspected that because the swabs were accidently frozen before they 
were cultured, recovery of S. aureus and MRSA was compromised.  Staff at Cariamanga Hospital 
were not very cooperative, so fewer samples were collected from them than was optimal.  While 
MRSA is not as prevalent as previously thought, methicillin resistant Staphylococci that are 
mannitol fermenters were present in the community and in the hospital.  This indicates that 
antibiotic resistance is prevalent and can easily spread to S. aureus.  
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Figure 4. S. aureus colonies 
and mannitol fermentation 
on MSA. 
Figure 5. MRSA isolates growing 
on MSA containing oxacillin.
Figure 6. Positive (left) and negative (right) 
catalase tests. 
Figure 7. Positive (left) and negative (right) 
latex agglutination tests.
Figure 3.  Gram stain of S. aureus.
Figure 1.  MRSA and Sa on MRSA 
Select plate
Figure 2.  Suspected MRSA isolates 
on MRSA Select plate
Profiles of Individuals with MRSA or MRS
Sample Demographics     Hospital Unit Risk Factors
MRSA vs. MRS Sex Age Surgery Dialysis
IBM 058 MRSA Male 45 N/A No No
IBM 107 MRS Male 25 N/A No No
ICQ 123 MRS Male 45 N/A No No
CH 039 MRS Female 45 Internal Medicine No No
CH 064 MRS Female 29 External Consult Yes No
CH 072 MRS Female 27 Dentist-Staff No No
CH 098 MRS Male 18 Internal Medicine (Visitor) No No
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Bella Maria 200 80 40% 39 41 (Male)1 1% 1 1% 10 5% 10% 20% 34 6 4 0 1
Guara 90 19 21% 10 9 0 0% 0 0% 2 2% 0% 0% 6 1 1 0 0
Chaquizca 140 68 49% 27 41 0 0% 1 1% 14 10% 0% 7% 18 9 5 0 1
